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SPECIFICATION 

FERRULE FOR AN OPTICAL FIBER AND 
MANUFACTURING METHOD THEREOF 



The present invention relates to a ferrule for an optical fiber and a method for 
manufacturing the ferrule. The ferrule incorporates a molded flange for precisely 
positioning the optical fiber within a connector body. 

In the accompanying di|win^: ^ £. r s ^ ^« «^ ^ f 't ^ X« ^ «^ S 
^.J^ Fig. 1 is a plan ^Tl^^of^ff-efflbrnfflnent ot the terrule of the present mventiSii; 

^ 1^1 ^ Fig. 2 is a cross-sectional view of the ferrule shown in Fig. 1 ; 

Fie 3 is a cross- sectional view of a mold used in manufacturing an embodiment 
=fl of the ferrule of the present invention; 

^ Fig. 4 is the cross-sectional view of the mold shown in Fig. 3 showing the 

!^ 10 injection of a plastic material into the mold to produce an embodiment of the ferrule of 

!u 

'==4 the present invention; 

!^ Fig. 5 is a plan view of a connector in which a ferrule according to the present 

invention may be mounted; and 
iU Fig. 6 is a cross-sectionaLview of the connector of Fjg. 5. 

h ^ Referring to the drawings, Fig. 1 shows a plan view and Fig. 2 a cross-sectional 

^ |®3> ^.^^ ^^^^ embodiment of the present invention. A ferrule 1 0, for incorporation into an 

optical fiber connector, comprises a capillary 12 and a cylindrical flange 14 molded onto 

the capillary. 

Capillary 12 has a pair of opposing ends, an outer surface extending between the 
20 opposing ends and a through hole 1 1 extending between the opposing ends into which an 

optical fiber strand is to be inserted. The capillary 1 2 is made firom a well-known material 
such as zirconia or the like, using a high-precision fabrication process. As seen in Fig. 2, 
a recess portion 15 is formed in capillary outer surface for receiving a corresponding 
projecting portion 16 of a molded flange, in a manner to be described later. An 
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attenuating optical fiber (not shown) is to be inserted into hole 1 1, positioned and fixed in 
place by application of a suitable adhesive or the like into hole 11 . In a manner known in 
the art, the optical fiber secured within capillary 12 is configured for attenuating light 
transmitted between two additional optical fibers (not shown) which abut respective 
5 opposing ends of capillary 12 and are properly aligned with the attenuating optical fiber. 

A plastic flange 14 is molded onto capillary outer surface. Flange 14 is positioned 
intermediate the capillary opposing ends such that the capillary outer surface proximate 
each opposing end is left, uncovered by the molded flange. In the example shown in the 
drawings, the overall length of flange 14 is about one third of the length of capillary 12 
10 and flange 14 is positioned approximately midway between the capillary opposing ends. 

For purposes of positioning and securing ferrule 10 within the body of a fiber optic 
''i connector, flange 14 has a large diameter portion 141 and a small diameter portion 142. 

1=4 The overall length of flange 14, the lengths of large diameter portion 141 and small 

diameter portion 142 and the respective diameters of large diameter portion 141 and 
15 small diameter portion 142 can be precisely controlled by appropriate mold design and 

Q selection of molding material, to satisfy any number of mounting and positioning 

i=y requirements. In order to fabricate the precision locating surfaces of flange 14, the 

;ij molding material used for flange 14 should have sufficient hardness, strength, 

i=* dimensional stability and also limited mold shrinkage. Examples of suitable molding 

20 materials include resins such as PBT containing glass fiber, poly-etherimide, liquid 

crystal polymer containing glass fiber or the like. 

Fig. 3 is a cross-sectional view of a mold 20 used in forming the plastic flange in 
the above-described embodiment of the present invention. Mold 20 comprises a 
stationary mold portion 21, a lower mold portion 23 and an upper mold portion 22 which 
25 may be moved up and down. Mold portions 21 , 22 and 23 combine to form a cavity 24 

for positioning and securing capillary 12 and receiving the flange molding material, 
thereby defining the shape of flange 14. Stationary mold portion 21 has a first end holding 
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hole 25 for inserting and positioning a first end of capillary 12. A second end holding 
hole 27 for holding the opposite end of capillary 12 is formed by joining upper and lower 
mold portions 23 and 22, respectively. A movable member 26 is provided which extends 
into first end holding hole 25 for forcing the opposite end of capillary 12 fiiUy into second 
5 end holding hole 27 prior to molding, and for forcing capillary 12 out of first end holding 

hole 25 after molding. An injection hole 28 is provided in upper mold portion 22 for 
injecting molten resin into cavity 24. 

Fig. 4 i.«5 a cross-.sectional view of the mold of Fig. 3 showing the injection of a 
plastic material 29 into mold 20 to produce an embodiment of the ferrule of the present 
10 invention. Prior to injection of the plastic, capillary 12 is inserted into stationary mold 

portion 2 1 . Stationary mold portion 2 1 is placed into a mold base adjacent lower mold 
portion 23 and upper mold portion 22 is placed atop lower mold portion 23 and secured. 

'"'4 

\^ Subsequently, as shown in Fig. 4, the molten plastic 29 is injected into cavity 24 through 

injection hole 28. When molten plastic 29 is injected, plastic 29 advances into the mold 
'aI 15 to fill the interior of cavity 24, simultaneously filling recess portion 15. Thus, projecting 

O portion 16, which extends intimately into the recess portion 15, is formed integrally with 

i=j molded flange 14. After cooling of the molten plastic, ferrule 10 is removed from the 

ii: mold and an attenuation optical fiber is inserted into hole 11 of capillary 12 and secured 

!== therein using adhesives or the like, as described above. The end faces of the optical fiber 

20 at the opposing ends of capillary 12 are then prepared by polishing as desired, in a manner 

known in the art. 

Figs. 5 and 6 show the mounting of the ferrule of the present invention in a an 
optical connector. Ferrule 10 is mounted within a connector body 33 of a connector 30. 
Connector body 33 comprises a first body portion 3 1 and a second body portion 32 
25 connected to each other in an axial manner. 

A first reception portion 34 for receiving flange 14 of ferrule 10 is provided 
within first body portion 31. First reception portion 34 has a large diameter reception 
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portion 39 for receiving large diameter portion 141 of ferrule 10, in a manner to be 
described later. A second reception portion 38 is provided in the first body portion 31 in 
the vicinity of the first reception portion 34, for receiving an exposed portion 102 of 
capillary 12 at the opposite end of the ferrule large diameter portion 141 of ferrule 10 is 
5 received within large diameter reception portion 39, and small diameter portion 142 of 

ferrule 10 is received within an inner circumferential surface of insertion sleeve 35, 
thereby effecting two-stage holding of ferrule 10 within connector body 33. First body 
portion 31 also includes a locking member 40= 

An insertion sleeve 35 is provided in second body portion 32 for insertion into 
10 first reception portion 34 of first body portion 31. A first end of ferrule 10 is inserted into 

y insertion sleeve 35 and is held within insertion sleeve 35 through a ring-shaped spacer 36. 

H hisertion sleeve 35 is longer than an exposed portion 101 of capillary 12 at one end of the 

capillary. Accordingly, a second capillary portion of a ferrule mounted on another 
;j; connector (not shown), such as a receptacle or the like, may be inserted into the opposite 

15 end of insertion sleeve 35 fi-om and connected to effect coaxial aHgnment of the 

13 respective optical fibers. In order to coaxially align capillary 12 and the second capillary, 

a second sleeve 37 is provided within insertion sleeve 35. Second body portion 32 also 
^1= includes a locking member 4 1 . 

i=& hi an alternative embodiment of the ferrule of the present invention, the projecting 

20 portion may be formed in the outer surface of the capillary prior to molding of the flange, 

and the molding material may fill in a space surrounding the projection portion during the 
molding operation, hi an additional embodiment, rather than having a large diameter 
portion and a small diameter portion, the molded flange may have a uniform outside 
diameter. The molded flange may also be formed in a wide variety of alternative shapes 
25 to satisfy a variety of ferrule mounting and positioning requirements. 

It should be understood that the preceding is merely a detailed description of one 
embodiment of this invention and that numerous changes to the disclosed embodiment 
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can be made in accordance with the disclosure herein without departing from the spirit or 
scope of the invention. The preceding description, therefore, is not meant to Hmit the 
scope of the invention. Rather, the scope of the invention is to be determined only by the 
appended claims and their equivalents. 
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